Summary. Proportionately fewer female bank voles from cyclic or dense populations bred than did females from sparse or non-cyclic populations when brought into a laboratory and kept as monogamous pairs for at least 1 year. Similarly, fewer litters were produced by females from cyclic or dense populations. Breeding frequency and litter production did not differ in the second laboratory generation. Large variance in litter numbers indicated further changes in reproduction in response to the laboratory environment. Certain differences between origins still persisted after long-term laboratory breeding. The regional variations between field-born animals are most parsimoniously explained by differences in sensitivity to density.
Introduction
Breeding intensity varies with population phase in cyclic microtines, such as northern bank voles, Clethrionomys glareolus (see Hansson & Henttonen, 1985a) . Overwintered females and those born in that year breed in populations that increase in numbers, sometimes even in the mid-winter; the former females usually produce just 1 or 2 litters in populations with peak numbers and the yearborn animals then produce none. Animals in non-cyclic populations of bank voles breed from about April to September each year and year-born females mature and regularly breed in late summer (Nyholm & Meurling, 1979) .
Bank voles brought into laboratories and kept on suitable food have shown differences in vari¬ ous aspects of reproduction depending on the place of origin (Gustafsson et al., 1983a; Hansson & Henttonen, 1985a; Ebenhard, 1987) . Generally north Swedish animals from cyclic populations produce more young per litter than do south Swedish animals from non-cyclic populations, yet fewer mature females from the cyclic populations produce young. These observations come from animals bred for various numbers of generations in captivity. However, the studies by Hansson & Henttonen (1985a) (Hansson & Henttonen, 1985b) . Annual variations were 10-100 times larger in cyclic than non-cyclic populations but long-term mean densities did not differ much for the populations with the two types of dynamics (Angelstam et al, 1987 
Results
The females from the different sources showed only random variations between years in the pro¬ portion producing at least one litter (Table 1) . Although 1983 and 1986 were pronounced increase years at Strömsund and 1980 and 1987 were peak-decline years (Hansson, 1987 (Hansson, , 1988 , these years did not differ significantly in the frequency of reproducing females. Thus, the total material from all years could be pooled for each locality. The number of litters per first generation female differed significantly between the three main localities (Valen, from which only one female reproduced, was excluded), with a larger number of litters in Revinge females than in females from the two more cyclic populations (Table 2 ). The second generation females did not differ between provenances with regard to mean number of litters (Table 2 ), but showed a much higher variance than the first generation.
The number of young per litter has been examined earlier for first and second generation females from Revinge and Strömsund (see Hansson & Henttonen, 1985a) and found not to differ significantly. However, the mean values were higher in Strömsund animals, especially in the second generation. (Hansson, 1969; Gustafsson, 1983; Hansson & Henttonen, 1985a) and after long-term laboratory breeding (Gustafsson, 1983; Ebenhard, 1987 Price & King, 1968) . Clarke (1977 Clarke ( , 1985 (Hansson, 1985) and litter size (see above).
There are also other characteristics of cyclic animals which separate them from non-cyclic ones when kept in constant laboratory environments. Cyclic bank voles redistribute stores in a con¬ spicuous way when confronted with an intruder while this is not obvious in non-cyclic animals; non-cyclic animals seem more sociable (Hansson, 1986) . Cyclic voles, both bank voles (Hansson, 1985) and field voles, Microtus agrestis (Nygren, 1978) , are more active than non-cyclic ones. Cyclic voles in the laboratory show a higher level of social suppression of sexual maturation than do noncyclic ones (Gustafsson et al., 1983b) . A syndrome of fierce and 'nervous' behaviour components therefore seems to be selected for in high density populations. This may be reflected in the shortened reproductive seasons of voles in cyclic peak phases. It is unclear whether this behaviour is selected in increase (Cockburn, 1988) or peak (Krebs, 1978) 
